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ABSTRACT 
Building Information Modelling (BIM) has been regarded as a one stop shop 
capable of addressing the ills of the construction industry. Yet, while some 
firms have accepted BIM as a new way to work and gone on to record 
success, others (which have not so done) have raised such questions as: 
‘How is BIM defined? Is it a tool or a process? Which kinds and sizes of 
organisations stand to benefit from BIM?’ These questions form the basis of 
this research.  
Hence, having explored the relevant body of literature, this research 
investigates three organisations within the UK – described as the earliest 
adopters of BIM – and considers how they have fared in terms of project 
performance in the years since adopting BIM; focusing on project cost, 
delivery time and quality achievement. This investigation also probed two of 
the leading voices in BIM in the UK in search of the much needed answers. 
The findings of the research show that successful projects executed in the 
organisations that have used BIM is predicated on its adoption as a process, 
rather than as a tool of technology; a process that changes the way work in 
the construction industry is typically done. Moreover, the successes 
recorded in the firms researched give credence to project success 
consequent upon adopting BIM. Nevertheless, the findings of this research 
show that the cornerstone of this success is leadership-driven innovation. 
Keywords: Building Information Modelling; Construction; Success; 
Leadership; BIM; IPD; LEAN. 
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CHAPTER ONE 
 
INTRODUCTION 
This research is ‘an exploration of the extent of the use and success in the 
application of Building Information Modelling (BIM) in the UK Construction 
Industry’. Despite the existence of various studies on the justification for 
the adoption of BIM (Suchocki 2006, Olofsson, Lee and Eastman et al. 
2008), as well as its potential to increase organisations’ ability to deliver 
better and enhanced products to their clients (Linderoth 2010), there is only 
little evidence of research aimed at exploring the impact of its adoption on 
the quality, cost and delivery time in construction projects (Suermann and 
Issa 2009).  
Building Information Modelling (BIM) has been hailed as the holy grail of the 
construction industry (Howard, and Bjork 2008) and it is reckoned to have 
considerably impacted the conception, design and communication-related 
aspects of construction projects through integration (Foster 2008). This 
work will therefore seek to determine the extent of this impact, if any, since 
the drive for project executions by means of BIM. 
1.1 BACKGROUND OF THE STUDY 
As a technique for collaboration, Building Information Modelling (BIM) has 
gained a measure of acceptance in the present day construction industry 
(Anumba, Baugh and Khalfan 2002, Erdogan et al. 2009, Suermann and 
Issa 2009). National BIM Standard (NBIMS) (cited by Suermann and Issa 
2009 p. 1) defines a Building Information Model as “a digital representation 
of physical and functional characteristics of a facility.” As a repository of 
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information (Christophe 2008; Vanlande, Nicolle and Cruz 2008), the use of 
BIM in construction projects has gained a measure of acceptance from 
architects, engineers, construction professionals and project owners (Loh, 
Dawood and Dean2007; Bernstein 2010). (See figure 1.1). On the contrary, 
Messner (cited in DiRupo and Horman 2007 p. 5) argues that owners do not 
need BIM; qualifying this as a ‘huge barrier’ and hence a demerit of BIM. 
Better Quality
Improved Time
Minimal Cost
ARCHITECTS
ENGINEERS
CONSTRUCTION 
PROFESSIONALS
BUSINESS OWNERS
 
Figure 1.1: BIM Stakeholders (Source: Author) 
A construction project, on the other hand may be regarded as a temporary 
endeavour (PMBOK 2008) directed towards the successful attainment of 
specific objectives (Foster 2008) through the collaborative efforts of 
different professionals (Elleithy 2010). 
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1.2 STATEMENT OF THE PROBLEM 
It is no longer news that relationships in the UK construction industry have 
been mainly adversarial (Botts et al. 2008, OGC 2006); painting the sad 
picture of an institution that has had to grapple with the challenge of 
fragmentation in the years gone by (Baiden, Price et al. 2006, Naoum 
2003). Not only has this fragmentation resulted in haphazard 
implementation and uncontrolled quality of projects (Kagioglou et al. 2000), 
the frequent break-downs in communication have led to increased costs and 
prolonged project execution time (Barlow 2000). 
It is the heavy dependence of many construction firms on traditional ways 
of communication, such as exchange of drawings and associated paper 
documents (Gallaher et al. 2004, Sommerville 2004), that underscores the 
need for an adoption of the BIM system in modern-day projects (Davidson 
2009). Without a doubt, the level of interoperability (Gallaher et al., 2004) 
inherent in the adoption of the BIM technique has resulted in its being 
reputed as the next ‘big’ trend (Vogt 2010).  
As NIBS (2006) argues, the need to integrate disparate computer 
applications with its associated costs does not exist once an application is 
interoperable. Furthermore, NIBS (2006) suggests that the condensation, 
organisation as well as relaying of information at the detail level is key to 
achieving success with project management via a BIM approach.  
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1.3 RESEARCH AIM 
The aim of this research is to explore the effect of Building Information 
Modelling (BIM) on the delivery of construction projects in the UK - in terms 
of the key criteria for project success; cost, quality and time. 
1.4 RESEARCH OBJECTIVES 
In order to fulfil its central aim, the objectives of this research are to: 
1. define BIM and review how the construction industry has evolved to 
embrace its use, 
2. investigate construction projects to which the BIM technique has been 
applied within the last decade, 
3. explore the extent to which BIM has contributed to the success of 
construction projects in terms of cost, time and quality. 
Therefore, the author hopes that the outcome of this work will give 
credence to construction firms in the UK that have already embraced the 
use of BIM and also serve as a reference document for organisations which 
are in dire need of better project quality at reduced project cost and 
delivery time.  
1.5 SCOPE AND LIMITATIONS OF THE RESEARCH 
This dissertation only considers Building Information Modelling with respect 
to its effects on construction projects. Consequently the final outcome of 
the research will be strictly within the confines of the information derived 
from web pages, books and journals that cover topics focused on Building 
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Information Modelling and interoperability as well as from the information 
generated from the interviews conducted by the researcher. 
Also, this research methodology will comprise entirely of qualitative data ; 
adopting an overarching Input-Process-Output (IPO) Model structure (Yu 
2005) - where inputs are converted into outputs after undergoing   
processing - in an attempt to keep faith with the view of (Eastman et al. 
2008) who opine that beyond being a tool, BIM is a process (See Figure 1.2 
and 1.3). 
 
  
 
                
 
 
 
 
 
 
 
 
 
Finally the main focus of this research on BIM will be on the construction 
phase rather than on the design stage of project implementations because it 
is not until the construction phase that the details necessary for evaluating 
INPUT PROCESS OUTPUT 
Figure 1.2: Simplified I-P-O Model (Modified from Yu, 2005) 
INPUT                           PROCESS                       OUTPUT  
 
• Literature 
• Qualitative 
data from 
researchers 
and 
employees 
 
 
 
Assessment 
and analysis of 
acquired data 
through 
Qualitative 
Coding.  
 
Conclusion and 
Recommendation  
on the objectives  
the dissertation.  
 
 
Figure 1.3: Conceptual Framework (The I-P-O model serves as a framework for the structure of the 
dissertation) 
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the project success criteria (see section 2.1.3) are in place (Delany 2010). 
Moreover, Cook et al. (2007) argue that it is at the construction phase that 
the benefits of integrated processes [such as BIM] are realised. To retain 
this objective, the research will focus on UK based organisations which were 
among the earliest adopters of BIM. 
1.6 LAYOUT OF THE DISSERTATION 
This dissertation is structured as follows: 
Chapter One introduces the research; giving a brief background of the BIM 
concept and stating the problem that forms the central theme of the 
research effort. Furthermore, it identifies the central aim of the research as 
well as the objectives to be investigated. 
Chapter Two focuses on a review of available literature gathered from 
various schools of thoughts regarding the impact of BIM in the construction 
industry in general and the UK construction industry in particular. Moreover, 
the chapter pays considerable attention to the underlying concepts of BIM in 
order to give a clear understanding of the significance of the budding aspect 
of BIM considered in this research. Consequently, organisational exemplars 
who claim to have realised success in executed projects consequent upon 
their use of the BIM system will be reviewed. This chapter will be based on 
book references. 
Chapter Three gives an outline of the methodology employed for this 
research; justifying the choice of method and analysis adopted for the 
generation of the results presented in the research. 
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Chapter Four discusses the findings derived from the interviews conducted 
among key personnel in the UK who have worked on projects where the use 
of BIM is evidenced. In a general sense, this chapter seeks to address the 
statement of the problem noted in the first chapter. 
Chapter Five shall discuss aspects of the data analysed in chapter three with 
a view to fulfilling the last of the three research objectives. 
Finally, Chapter six will present the conclusions reached in this research 
work and will make recommendations based on the findings from the 
industry and the opinions of the literary. 
1.7 BIM: A TIME LINE  
Before the advent of BIM, also referred to as Virtual Design and 
Construction (VDC) (Harvey et al. 2009), pens, papers and rulers - the 
most elementary of tools by today’s standards - were the chief design 
mechanisms employed by Engineers and Architects up until the middle of 
the nineteenth century (Yan and Damian 2008). What followed afterwards is 
the process that has culminated in the birthing of Building Information 
Modelling; a name coined by Autodesk at the onset of the 21st century 
(Holzer 2008). 
According to Delany (2010), BIM development is hinged on the CAD 
systems which were used far back as the 1970s. The CAD systems by Auto 
desk (AutoCAD) and Intergraph (IntelliCAD) became the standard 2D 
drafting systems for designers and Engineers (Vogt 2010). However, in view 
of the various limitations of 2D CAD tools - such as the error-prone process 
of combining multiple 2D views before achieving a 3D rendering of an object 
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(Eastman et al.  2008) - technology naturally evolved from 2D to pave way 
for 3D modelling (Yan and Damian 2008), which in turn led to the advent of 
intelligent AEC/MEP modelling and now, BIM (Vogt 2010). Importantly, BIM 
has been adjudged reliable by many professionals because beyond retaining 
all the functions of 3D CAD, it consists of data represented by 2D shapes 
and 3D volumes which connote meaning both quantitatively and 
qualitatively (Yan and Damian 2008). 
Today, BIM has gained considerable acceptance in the Architecture, 
Engineering, and Construction (AEC) industry in terms of its use as a design 
Management tool (Yan and Damian 2008) as well as a nexus for sound and 
informed decision making (Vogt 2010). However, reluctance in various 
segments of the AEC industry is based on the scarcity or complete absence 
of time-proven case-study evidence of the benefits accruable from adopting 
BIM in long-spanning organisational cultures (Yan and Damian 2008). In 
view of this reluctance, Nisbet and Dinesen (2010) identify two spectra of 
factors that drive BIM adoption in the construction industry; push and pull 
factors (See figure 1.4) 
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Figure 1.4: Push and Pull factors for uptake of BIM in the construction industry (Nisbet and Dinesen 
2010) 
The pull factors refer to those aspects of BIM that have attracted current 
users and may likely get the attention of future-adopters of BIM. Push 
factors on the other hand are the elements with which segments of the 
industry have become dissatisfied; informing their decisions to adopt BIM. 
Consequently, this research will concern itself with an exploration of the 
construction in search of some evidence, if any, reflective of the impact of 
BIM on the industry as a whole. Nevertheless, the research work of (Yan 
and Damian 2008) hint on a more wide-spread adoption of the BIM 
technique across the AEC industry. 
Pull factors 
•Technologies ready and 
available off the shelf 
•Sustainable construction 
apriority for the EU 
•Expertise in BIM giving 
companies a competitive 
edge 
•Availability of standards 
to facilitate BIM use 
 
Push factors 
Need to improve 
productivity 
Inefficiencies of using 
unstructured, non-
computable information 
£100 million wasted 
every year in UK through 
non-interoperable 
working... 
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CHAPTER TWO 
LITERATURE REVIEW 
In the previous chapter, a brief outline was given of some of the challenges 
that the construction industry has faced especially with respect to the age-
long problem of fragmentation and the inefficiencies of the CAD system. In 
order to properly cover the scope of this research, this chapter probes 
several aspects of relevant literature bordering on Building Information 
Modelling; differing perceptions and definitions of its contextual meanings, 
some underlying concepts, its distinction from the CAD system; an 
investigation of some projects in the last decade on which it has been 
applied, and its implications as a determinant of project success (or failure). 
Furthermore, this chapter analyses BIM in terms of the opinions of several 
writers regarding the benefits and challenges of its adoption, concerns 
about its applications, as well as projections for its likely influences on the 
UK construction industry as a whole in the near future. 
Consequently, the findings from this review are used in a subsequent stage 
of this work as a benchmark for analysis of the data gathered from 
researchers in the field of BIM and members of the industry who apply BIM 
to their projects. However, owing to wide-spread interests and concerns 
about the technical aspects of BIM, rather than detailed evaluations of its 
implications on the performance of projects, the volume of literature 
consulted is somewhat limited; reiterating the need for more vigorous 
research on the aspects of Building Information Modelling with which this 
work is concerned under review in this research. 
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2.1 BUILDING INFORMATION MODELLING (BIM): IN SEARCH OF 
A CONTEXTUAL DEFINITION 
This research prioritises the need to adopt a contextual definition of BIM for 
two primary reasons. Firstly, a plethora of definitions from previous studies 
on the concept abound (Olatunji, Sher and Ogunsemi 2010, Cruz 2008). 
The definitions, however, are as varied as the aspects of BIM under 
consideration by the authors who proffer them. Secondly, and expectedly, 
since several of the literature related to BIM are of a technical nature 
(Vanlandea, Christophe and Cruz 2008), most of the definitions fail to 
express or substantiate the implications of BIM on the cost, quality and 
delivery time of construction projects. Hence, it becomes necessary to 
adopt a definition that will serve to stir the course of this work in line with 
the research aims and objectives. 
The National BIM Standard (NBIMS, cited in Eastman et al. 2008 p. 2) 
prescribed a definition for BIM as: 
 “A computable representation of the physical and 
functional characteristics of a facility and its related 
project/life-cycle information using open industry 
standards to inform business decision making for 
realizing better value”. 
Furthermore, Eastman et al. (2008) and Vogt (2010) describe several other 
definitions including those given by software vendors; AEC Infosystems as 
well as those of other software merchants like  ArchiCAD, Bentley, 
AutoDesk, just to mention a few. Nevertheless, none of these successfully 
include the quality, time or cost aspects of BIM in their definitions. 
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In their report ‘Constructing the business case: Building information 
modelling’, Nick Nisbett – regarded as one of the earliest users of BIM in the 
UK and key contributor to BS 1192:2007 standard for managing CAD/BIM 
information – and co-author Betzy Dinesen define a BIM as: 
“...a digital model of a building in which information about a 
project is stored. It can be 3D, 4D (integrating time) or even 
5D (including cost) – right up to ‘nD’ (a term that covers any 
other information)”. (Nisbett and Dinesen 2010 p. 4). 
It is clear that, although the AEC Infosystems, ArchiCAD and Bentley 
highlight the merit of BIM as an efficient tool for data storage, updating and 
retrieval while the Facility Information Council and AutoDesk capture BIM in 
terms of significance throughout the project life cycle as well as in value-
creation, it is this last definition that underscores the relevance of BIM to 
project cost, delivery time and quality. Therefore, Nisbet and Dinesen’s 
description of BIM will be adopted as a contextual definition of BIM. 
Two bodies of knowledge that have been active in recommending the 
acceptance and adoption of BIM in the construction industry are the 
International Alliance for Interoperability (IAI); the international 
organisation that is responsible for IFC development in the UK and the 
Associated General Contractors (AGC) in the US (Hamil 2010). Yet, despite 
the agreement by both institutions that BIM is, effectively, a repository of 
information from which various users can easily draw uniform data 
(BuildingSmart 2010b), they hold divergent views regarding its precise 
definition. 
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It follows, therefore, that there still exists some ambiguity associated with 
the definition and categorisation of BIM (Aranda-Mena et al. 2008; Foster 
2008). Interestingly though, research efforts on BIM are on the rise such as 
the research carried out at the University of Salford on nD modelling; a 
variant and extension of the conventional concept of BIM (Aouad, Lee and 
Wu 2005) where “n” represents the number of dimensions involved in 
planning (Suermann 2009). 
Again, irrespective of the contexts under which the various definitions 
described earlier were given it is the definition proffered by (Nisbet and 
Dinesen 2010) that may be termed as inclusive of the project indicators of 
cost, quality and time; three related aspects of BIM under review in this 
research which will be discussed in greater detail later on in this chapter. Of 
importance also, and closely associated with this definition, is the argument  
by Fong et al. (2009) who consider BIM as extending beyond the 
conceptualisation, design and implementation of projects to include 
managerial and operational functions. 
In view of rising interests in the concept of BIM, it is crucial to note that the 
obvious distinction between Building Information Modelling as distinguished 
from a Building Information Model is that while the former refers to the 
process of generating models, the latter describes a multi-disciplinary 
representation of a building at a specific point in time (Bazjanac 2005).  
This view is shared by the NIBS-NBIMS Project Committee (2006). 
Effectively, a Building Information Model is a hub of information 
(BuildingSmart 2010b). As a repository, it serves as a database from which 
different professionals may obtain accurate, non-repetitive and uniform data 
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(Aranda-Mena 2008); before, during and even after the implementation of a 
project. Therefore, it will suffice to explore certain aspects of BIM that will 
serve to foster a better understanding of the evolving concept. 
2.2 UNDERLYING CONCEPTS OF BIM 
Having adopted a contextual definition, certain arguments that have held 
the interest of researchers along with the gradual evolution of BIM to what 
it is presently will be briefly reviewed in the next four subsections (2.2.1 – 
2.2.4); to understand why in two years (between 2007 and 2009) BIM-
uptake in the US – comparable to the UK - increased by over a quarter of 
100% (Nisbet and Dinesen 2010). Thereafter, a few examples of projects 
on which BIM was applied will be investigated and discussed. 
2.2.1 BIM: Tool, Process or both?  
General perceptions of BIM may be considered from two schools of thought; 
those that consider it as a tool (Suermann and Issa 2009, McCuen 2008) 
and those that argue in favour of BIM as a process (Eastman et al. 2008, 
Beesley, Hirosue and Ruxton 2006).  
In a piece titled “BIM, Education and the Global Economy”, Camps (2008) 
argues against perceptions of BIM as a mere tool in the construction 
industry. He underscores his line of thought by asserting that as a process, 
BIM is an agent of change that enhances collaboration among members of 
project teams. Nevertheless, in the 2007 edition of the Integrated Project 
Delivery (IPD) guide, Cook et al. (2007) opine on the contrary, stating on 
more than one occasion that BIM is no more than a tool. Although like 
Camp (2008) they highlight the impact of BIM in the course of project 
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executions, they opine that BIM is only an effective support tool for the IPD 
process. Such views of BIM as a support tool (Delany 2010) have, however, 
not gone unopposed. 
Furthermore, although in his research for the Industry Foundation Classes 
(IFC) (Groome 2006) establishes that BIM is a process, it is the work of 
(Young, Jones and Bernstein 2008) that takes a, somewhat, different 
standpoint on the notion of BIM as reflected in their discourse contained in a 
report of the key concepts of BIM in which they allude to the value of BIM 
as a derivative of combining BIM the tool and BIM the process, stated as: 
Tools + Process = Value of BIM            (2.1) 
Expressing equation (2.1) in words, (Fong et al. 2009 p. 20) argue that “the 
value [of BIM] is in the significant building efficiencies and initial cost 
savings and extends to the operations and maintenance of the facility.” 
‘Big BIM Little BIM’ is a popular cliché in construction circles coined by Finith 
Jenigan in his book bearing the same title. According to Jenigan, ‘Little BIM’ 
connotes the perception of BIM as simply a tool for organisational efficiency 
while ‘BIG BIM’ defines the broad-perspective of BIM as a process that 
allows for information use and reuse (Harris 2010). In this respect, 
Mourshed (2006) contends that the integration of tools (resources) and 
processes is what has led to the gradual detachment of the construction 
industry from traditional, time-wasting and cost intensive practices in favour 
of such variations as design-build. Buttressing the value of BIM further, 
Fong et al. (2009) state that more than a [tool of] technology, BIM is an 
approach that aids in decision making as well as in leveraging the quality of 
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construction documents together with performance predictions and 
estimates of cost. 
2.2.2 The need for a paradigm shift: (BIM, IPD and LEAN as agents of 
change) 
The preference of firms in the construction industry for newer methods of 
working over traditional ones in an attempt to achieve overall efficiency 
through improved delivery time, reduced cost and higher quality has been 
described as, “The BIM paradigm” (Henderson 2009 p. 35).  
In his book, ‘The Seven Habits of Highly Effective People’, Covey (2004) 
uses the term ‘paradigm’ to describe one’s frame of mind while attempting 
to resolve a problem. He goes on to postulate that if new solutions to old, 
lingering problems must be arrived at, a ‘paradigm shift’ becomes 
necessary. This paradigm shift described extensively by Covey, in simple 
terms, may be regarded as a new way of thinking; a thought process 
outside the confines of tradition. 
One merit in the analysis of (Henderson 2009) is his prescription of a new 
skill-set to make the BIM paradigm shift workable and effective. While 
Henderson (2009) opines that the shift is from analog to digital systems, 
(Yan and Damian 2008 p. 2 citing Robyn 2005) describe the change as a 
move “from pure visualisation to simulation”. Taking a slightly different 
route to explain the change that BIM brings onboard as far as construction 
projects are concerned, Aranda-Mena et al. (2008) focuses on the entire 
lifecycle of buildings: from procurement, through design and construction 
until their final operation. 
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Furthermore, in his work, ‘A study of the Deployment and Impact of 
Building Information Modelling Software in the Construction Industry’, 
Davidson (2009) refers to new methods of working as the prerequisite for 
successful adoption of BIM in addition to a paradigm shift. According to 
Davis (2007), one of such methods that has caught the attention of 
stakeholders in the construction industry in recent times is “LEAN 
production”; a term that describes the waste-eliminating production method 
adopted by Toyota in the manufacturing of cars. In this respect, Davis 
(2007) opines that BIM is to the Construction Industry what LEAN 
production is to the Manufacturing Industry and argues that the 
Architecture, Engineering and Construction (AEC) Industry must become 
more collaborative and be willing to embrace the cultural change that will 
necessarily accompany full adoption of BIM for project implementations. 
Contrary to Davis (2007), Salmon (2009) argues, that the LEAN concept is 
not exclusive of BIM (see Figure 2.1). Rather, he distinguishes between the 
BIM, LEAN and Integrated Project Delivery concepts; each one playing a key 
role and serving as an important part of a whole. This approximates the 
perception of BIM as a driver for Integrated Project Delivery (Young, Jones 
and Bernstein 2008). 
This implies that BIM, by itself, is not sufficient to successfully address the 
problems of the construction industry and so must not be implemented 
exclusively of such other processes as LEAN and IPD. This view is held by 
Salmon (2009) as reflected in his statement: 
“Integrated Project Delivery allows new forms of legal 
collaboration by definition. BIM and Lean Construction encourage 
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collaboration and provide the best results when collaboration is at 
its best. A natural result of a revolution is new and better forms 
of legal collaboration. By working together, individual project 
benefits will accumulate in an overall benefit to society that can 
truly be revolutionary in terms of reduced energy use, reduced 
waste, reduced risks and increased productivity.” (Salmon 2009 
p. 19) 
 
Figure 2.1: BIM, IPD, and LEAN - Parts of a whole. (Salmon 2009) 
If, indeed, the successful implementation of BIM requires a shift from 
traditional ideas, how should stakeholders think? As discussed earlier, BIM 
has been seen by many as a process (Eastman et al. 2008; Groome 2006; 
Young, Jones and Bernstein 2008) which presupposes that participants in 
this process have adopted a new way of thinking (Davis 2007) in order to 
succeed in this evolving process. It is clear, however, that this change will 
not take place automatically, but by focused, deliberate and consistent 
education. What better place is there to start than at the ivory towers 
where minds are guided and moulded?  
Camps (2008) presents a logical case, arguing that if BIM requires 
professionals to do more in less time; it makes sense to give the students 
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who will handle those professional portfolios a solid educational background 
in preparation for their future roles - a view shared by (Tse cited in Wong 
2009). It is easy to see that, in the face of the drive towards full adoption of 
nD technologies in the Built Environment, what Camps (2008) prescribes is 
a change in schools’ curricular from the traditional 2D drafting with which 
several students still have to contend presently. He buttresses this point by 
commending the Centre for Integrated Design and Construction (CIDC) at 
the University of Utah where the overarching aim is “to conduct research in 
building information modelling...” (Camps 2008 p.35).  
Moreover, Henderson (2009 p. 36) while emphasising the role of education 
in transforming the future of the construction industry, visualises a time 
when the educational system would have been so redesigned such that 
learners in the built environment would be active drivers of their own 
education; each one under the guidance of a tutor who would be both 
“participant, inquirer, facilitator and learner”. 
Nevertheless, in a lecture delivered to the Construction Project Information 
Committee (CPIC), “BIM: What do you think it is?” Richards (2009) argues 
in favour of BIM education in a slightly different context. He punctuates the 
urgency with which the changes in the construction industry have to be 
made, through a thorough education of the active players of the 
collaboration process; clients, contractors and software vendors. The point 
here seems to be predicated on the projection that, in an ideal BIM-
enhanced collaborative environment, the end users would benefit from 
increased value consequent upon the consideration of their expected 
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objectives in the production of BIM-related applications by the vendors (See 
2009). 
As a process, therefore, BIM - if it is to work well - requires a new way of 
thinking (Hardin 2009) on the parts of all stakeholders in the construction 
industry and even students; otherwise, BIM stands the risk of being passed 
off as just a different type of CAD software such that its full benefits may 
not readily be attained by firms in the construction industry. Kunkel (2010) 
cautions, however, that such shifts from already established to relatively 
new processes may not always be instantaneous. 
2.2.3 BIM and CAD: A Distinction 
According to the International Alliance for Interoperability BuildingSmart 
(2010c), BIM is clearly different from CAD. This idea is supported by 
(Dimyadi 2007, Eastman et al. 2008). As a matter of fact, (Cook et al. 
2007) describes the transformation from manual drafting to CAD based 
drawings as evolutionary while the transition from CAD to BIM as 
revolutionary consequent upon the myriads of possibilities that the latter 
change offers the construction industry. 
However, while (Dimyadi 2007) distinguishes between BIM and CAD in 
terms of the design process, Eastman et al. 2008 considers this distinction 
more holistically, showing the merits of BIM over CAD throughout entire 
projects. Other authors underscore the essence of BIM by considering BIM 
as an outshoot of CAD (GSA 2010a, Fong et al. 2009). 
Interestingly, Dimyadi (2007) effectively describes BIM as an information 
repository for various project stakeholders, and considers BIM with respect 
21 
 
to its advantage over the CAD system during the design process of 
construction projects. Contrarily, however, in distinguishing between BIM 
and CAD, (Fong et al. 2009) take cognisance of the monitoring process 
which BIM allows users and which clearly is absent in the CAD system. It is 
this monitoring process that captures the time element of BIM. By 
implication, therefore, users are better able to manage project time while 
using BIM than they would ordinarily be empowered to do in a CAD-only 
enabled project. 
Furthermore, Teran (2008) distinguishes between BIM and CAD in terms of 
cost. Although his argument borders on cost-savings realisable from BIM in 
terms of the creation of models, it may be deduced that cost reductions at 
the design stage will likely reflect on all phases of construction projects 
including the construction phase. The obvious rationale behind this notion is 
shown in a subsequent section of this research (See section 2.3.1). 
In recognition of the obvious distinctions between CAD and BIM, it has been 
recommended that, rather than segregate in favour of one to the detriment 
of the other, it would pay if the industry recognises these differences, 
especially in terms of standards, and moves forward by leveraging the 
strengths of both (Butler 2009). 
2.2.4  Cost, Time and Quality components of Information  
The pivotal role of information in BIM, over and above the haphazard 
manner in which it is transferred in traditional settings, has been adequately 
analysed by the International Alliance for Interoperability as illustrated in 
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Figure 2.2. The BIM-type of information, referred to as ‘project information’ 
is what gives BIM its uniqueness (Cook et al. 2007). 
  
Figure 2.2: A distinction between information exchange in a traditional context and in BIM (Young 
2008 cited in Foster 2009 p40). 
With the clear distinction of the coordinated use of project information in 
Building Information Modelling in mind, this section seeks to answer the 
questions, “What is the trade-off between the cost, time and quality of 
information?” and “What role does information play in these performance 
indicators?” While not referring to these project indicators in quantifiable 
terms, El-Rayes and Kandil (2005) take a historical view of the cost-time-
quality trade-off as it affects the decision-making process in the 
construction industry (See figure 2.3).  
23 
 
 
Figure 2.3: Impact of new contracting methods on decision making in construction (El-Rayes and 
Kandil 2005) 
Even though the illustration in figure 2.3 is aimed at enlightening decision 
makers in highway construction on the evolution of contracting methods, it 
clearly indicates the interrelationship between all three elements of a 
project. Consequently, the vital role of information in construction projects 
within the trade-off is better understood. 
It is commonly held that Information is ‘processed data’ (Maglitta 1995 
cited in Alavi and Leidner 1999, Hijazi and Kelly 2003). It has been 
considered as the raw material of the modern era (Castle 2009) which can 
be appropriately converted to the finished product of a predefined goal 
(Hajian and Becerik-Gerber 2009). 
The role of information in the process of collaboration (Anumba, Baugh and 
Khalfan 2002) is underscored by the popular government-sponsored 
reports; first in the Latham report (Latham 1994) and then in the Egan 
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report (Egan 1997). To this end, it has been argued that the information 
contained in BIM would only serve its intended use if it is accurately 
captured and organised in a manner that will be user and machine-readable 
(NIBS 2007, Waters, Powers, and Ceruti 2009). In the same vein, in their 
work, “Report on the Findings of: The International Council for Research 
and Innovation in Building Construction Task Group 61”, Egbu et al. (2008) 
argue that the information – so generated – would be capable of positively 
affecting construction projects in terms of time, cost and quality. 
Similarly, information has been seen as the key to the effective deployment 
and utilisation of BIM especially with respect to decision making process 
targeted at project success (GSA 2010). Hence, the need to relate the 
information generated through Building Information Modelling back to the 
cost, time and quality dimensions of projects in view of the synergy that will 
result from such a relationship (Özbasar 2005). Nevertheless, Özbasar 
(2005) makes no attempt to answer the pressing questions raised in his 
work; recommending only that information be considered together with 
cost, time and quality. For example, while there is no generic answer to the 
question “what is the cost of information?”, Svirezhev (2003) suggests that 
cost may be valued in terms of the process that converts data to 
information and transforms the processed information into knowledge 
(Castle 2009). To this end, Svirezhev (2003) proposes a definition for 
information cost as “the degree of [its] non-redundancy.”  
By implication, therefore, the non-redundancy component of information 
implies its relevance over a time period and its usefulness with respect to 
its quality. Although (El-Rayes and Kandil 2005) demonstrate how models 
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such as BIM comprise cost, time and quality components that must be 
interlinked with information, it is the Buildingsmart (2010c) that captures 
the essence of project information in the context of BIM (See figure 2.4). 
 
Figure 2.4: The relationship between Project Information and BIM (NIBS 2006). 
Consequently, information may be regarded as the power-house of BIM in 
the sense that it is crucial to establishing seamless communication between 
various components of a project (NIBS 2006). Hence, BIM provides an 
avenue to serve as a meeting place for information exchange between 
information providers and transmitters as well as information receivers and 
actors (Conover and Lee 2008). Nevertheless, savings in terms of time and 
cost as well as improved quality are only realisable when project 
participants provide and utilise project information in a collaboration-
conducive environment from project inception through to project delivery 
(Delany 2010). 
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Information contained in Building Information Models has attracted some 
criticism over the years. A major concern of the critiques is interoperability; 
“the ability to manage and communicate electronic product and project data 
among collaborating firms” (Foster 2008 p. 39). Not only is interoperability 
regarded as a pillar of BIM (Santos 2009, Holzer 2008), it is also viewed as 
a lubricant for seamless information transfer and hence, for effective 
communication as well as decision making among project team members 
(Mourshed 2006).  
Nevertheless, the effectiveness of BIM with regards to Project costs as well 
as time and quality has come under fire consequent upon concerns about 
the costs associated with non-interoperable BIM software applications 
stemming from the proliferation of myriads of non-standardised products 
that have increasingly flooded the software market (Sucar 2009, Young, 
Jones and Bernstein 2008 2008).  
For example, while Aranda-Mena et al. (2008 citing NIST 2004) place the 
figure for losses incurred in the US due to lack of interoperability of 
software at $15.8 billion per year as at 2004, a survey by McGraw-Hill 
indicates that 3% of overall project costs are traceable to use of non-
interoperable software (Young, Jones and Bernstein 2008). On the other 
hand, the losses suffered by the UK construction industry due to non-
interoperable processes, as reported by the Building Smart Alliance, is 
valued at an annual figure of about £100 million (Nisbet and Dinesen 2010). 
While the figures may imply that the construction sector in the UK is faring 
better than its US counterpart, it is prudent to take cognisance of the higher 
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rate of adoption of BIM for project executions in the US than in the UK (Yan 
and Damian 2008). 
2.2.5  Global project exemplars of BIM 
Having discussed some underlying concepts of BIM in the preceding 
sections, this section gives a quick overview of some projects in the United 
States, Hong Kong and finally, in the United Kingdom where BIM has been 
applied. This section is considered necessary as it aims to provide an 
answer to the argument against BIM from the standpoint of insufficient case 
study evidence (Yan and Damian 2008). Moreover, it is crucial that the 
United Kingdom is included in such case studies to give a fair idea how the 
construction industry in the UK compares with the industry abroad because, 
in the words of the International Alliance for Interoperability (IAI), 
“Overseas case studies alone don’t convince” BuildingSmart (2010b p.45). 
Nevertheless, due to research constraints (see section 3.5); especially in 
terms of existing research in the context under consideration, an in-depth 
study of each project will not be taken and only a tabulated summary of 
each project is provided. 
Table 2.1 An outline of projects in the U.S, Hong Kong and the UK where BIM has been applied.  
Sources: (Young, Jones and Bernstein 2008 2008, Nisbet and Dinesen 2010, Riese and 
Shelden 2008, Holzer 2008) 
UNITED STATES 
Project: Memorial Hospital, Colorado 
Contractor: PCL 
Implications of BIM: 
• 3500 reworks avoided; 500 of which were considered ‘grave’. 
• Cost savings through clash detection 
Project: Silver line, Telluride 
Contractor: PCL 
Implications of BIM: 
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• Underestimation of excavated quantities detected ahead of construction 
• Cost savings of $3 million 
Project: Spring Field Literacy Centre 
Contractor: Burt Hill 
Implications of BIM: 
• Elimination of redundant information 
• Improved communication 
Project: Crate and Barrel group of stores 
Contractor: Crate and Barrel 
Implications of BIM: 
• Reduction of average project weights from 190 tons to 170 tons 
• Reduction in prefabrication time from 6 weeks to 2 weeks 
• Reduction in time for shop drawings from 6 weeks to 3 weeks 
• Reduction of time for erection from 6 weeks to 3 weeks 
HONG KONG 
Project: One Island East 
Contractor: Swire Properties Ltd 
Implications of BIM: 
• Cost savings from prior identification of over 2,000 clashes 
• Time savings of 20 days 
• Order of magnitude reduction of contractors; request for information 
(RFIs) 
UNITED KINGDOM 
Project: St Helen and Knowsley 
Implications of BIM: 
• Time savings of 6 months 
• 60-70 % savings in time to find documents 
• 75-80% savings in design coordination efforts 
Project: Festival Place, Basingstake 
Implications of BIM: 
• Estimated cost savings of 9% realised in the construction phase 
Project: Palace Exchange, Enfield 
Implications of BIM: 
• Nearly 800 man hours saved 
2.2.6 BIM and Project Success  
The projects listed in table 2.1 are, no doubt, a few of the exemplars of 
projects successfully implemented after adopting BIM. Nevertheless, one 
question remains despite these evidences, ‘How can the adoption and 
application of BIM result in successful projects and how can the success be 
measured?’ Therefore, this section aims to throw more light on the learning 
process required in order to attain success through BIM, highlight the need 
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for cultural change consequent upon new learning as well as appropriate 
leadership and to identify the place of communication in this new paradigm. 
Several definitions of success abound. While some authors define project 
success strictly as project completion within the cost, time and quality 
stipulations (Pheng and Chuan 2006), others take a broader view of the 
concept and argue that the concept is more encompassing than the 
simplistic opinion of some authors tend to imply. For example, drawing 
precedence from (Munns and Bjeirmi 1996, Baccarini 1999), (Anderson 
(2006) defines project success as the sum total of project management 
success and project product success. Similarly, Walker and Nogeste (2008) 
argue that cost, time and quality are not necessarily the most important 
benchmarks to consider in measuring project success. Nevertheless, Lock 
(2007) opines on the contrary, emphasising that all three criteria serve as 
the primary objectives which form the focus of owners’ expectations. 
Therefore, for the purpose of this research, project success will be 
considered from the standpoint of project completion: on time, within 
budget and at the expected quality. If BIM represents a new paradigm in 
the construction industry (Henderson 2009), it follows that old ways need 
be unlearned and new ones acquired by construction professionals. 
However, (Davidson 2009) highlights the disproportionate existence in the 
construction industry of demand for skilled BIM professionals and the 
availability of these personnel to fill in the gaps that exist. This imbalance 
reflects a clinging on to old practices in a large portion of the construction 
industry (Davidson 2009). 
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A probable reason for the reluctance towards adoption of BIM throughout 
the construction industry is cultural change. This idea was best expressed in 
a paper titled: ‘Transitioning to BIM’ by (Autodesk 2007) - producers of the 
Revit , change is described as unavoidable if BIM must be adopted by any 
system. The impact on organisational culture is an aspect of BIM that has 
attracted several debates (Young, Jones and Bernstein 2008, Mourshed 
1999). Consequently, (Autodesk 2007) recommends that a balance be 
struck between ‘training for change’ and ensuring minimal disruption to 
normal work conditions in the move from traditional CAD to BIM.  
An example of cultural change similar to that expected to result from 
adopting BIM in the construction work place is easily identifiable in ‘Design 
and Build’ (Mourshed 2006); a procurement arrangement in which a single 
contractor is liable for the design and construction aspects of projects 
(Anumba 2002). Both Design-and-Build and BIM are said to directly result 
to changes in organisational culture. Regrettably, though, the construction 
industry has been slow to accept change and the benefits accruable to BIM-
type cultural change (Surakka 2006). 
The change associated with BIM deployment and use in the construction 
industry has been regarded by some as ‘disruptive’ (Davidson 2009). On 
the contrary, others simply see it as ‘unsettling’ (Jordani 2008). These 
dissimilar schools of thought present a remarkable debate and may be the 
distinction between firms that have adopted BIM and those that have not. 
In other words, while proponents of the former school of thought perceive 
BIM to be too much of a problem and so shut their eyes to the obvious 
benefits that come with BIM, those who perceive BIM as unsettling simply 
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plan for the change that would come with the adoption of BIM, wade 
through the initial challenges presented by the new working process and 
enjoy the long-term benefits accruable. 
In order to successfully adopt BIM, therefore, there is a call for appropriate 
leadership within the construction industry. In other words, if BIM is to 
succeed, it must be driven by the right set of people, otherwise even the 
best-case scenario of Building Information Modelling in practice risks 
imminent failure as has been the case where grave losses have been 
incurred due to ineffective BIM management by project team members (CIC 
2010). 
The need for right people in leadership formed the crux of the argument of 
(Jordani 2008) who opined that leaders must provide the impetus for the 
change that comes with the new working culture under BIM by embracing 
the principles of collaboration. In his book, ‘7 Habits of highly effective 
people’, Covey (2004) expresses the idea that effective leaders expect, plan 
for and embrace change and so are able to reinvent themselves. Similarly, 
Maxwell (2010) shows (by illustrating with sigmoid curves) how a force of 
change such as BIM can be advantageous to any one person or organisation 
if effectively managed (See Figure 2.5). 
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At point A on curve A, firms experience normal organisational growth, peak 
at point B and decline afterwards. 
At point A on curve B, firms that initiate change – like adopting BIM – 
project team members struggle to grapple and familiarise themselves with 
the new introduction to their working culture and gradually become more 
productive from point B. 
Curve C indicates the expected performance of a firm that embrace change 
and take full advantage of the opportunities inherent in organisational 
changes. 
Drawing from Maxwell’s analogy, the change inherent in adopting BIM may 
be viewed from one of three perspectives: 
• One that will inevitably lead to organisational decline (Curve A) 
• One that can be anticipated and beneficially exploited for a season 
(Curve B) 
• One that can be anticipated and which will serve as an avenue for 
continuous growth until the next big change comes (Curve C). 
Normal Growth 
Curve 
Anticipating Change 
and Chaos 
Thriving on Chaos 
Regions of 
decline   
  
  
  
B 
  
A •    
 
•  
  
  A 
B •  
•  
CURVE A CURVE B 
 
CURVE C 
Figure 2.5: The changing future (Maxwell 2010 p30) (Labels, Author’s) 
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It is argued that the effectiveness of the change that comes along with new 
work processes, such as BIM, impacts the aspect of ‘communication’ the 
most (Mourshed 2006). This comes as no surprise since the construction 
industry is an ‘information-intensive’ one; constantly in need of effective 
communication (Wong 2009). A good example of how effective 
communication can lead to successful project implementation is seen in the 
second building project of the 100,000 square foot ‘Hershey Center for 
Applied Research’.  
Reporting as at the time of the completion of the construction document, 
Kim (2009), asserts that due to smooth communication flow from design 
through to construction, changes were promptly noticed and adequately 
managed. This will no doubt result in cost and time savings to an extent 
that may not have been possible in a non-BIM managed project. By 
implication, therefore, BIM allows for appropriate management of data and 
information so as to avoid conflicts [that would otherwise result in a 
communication breakdown (Olatunji, Sher and Ogunsemi 2010)] and 
contribute to successful project execution. As Sucar (2009) implied, where 
there are no benchmarks, it becomes practically impossible to measure the 
success or failure of a project at any one time. 
2.3 THE CONSTRUCTION PHASE OF PROJECTS AND THE IMPACT 
OF BIM ON COST, TIME AND QUALITY 
Apart from effective communication, the Chartered Institute of Building 
CIOB (2002 p. 54) argues that such skills as: team-building ability, 
interpersonal skills and leadership are necessary during the construction 
phase of a project; the stage just after pre-construction and immediately 
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before the Engineering Services Commissioning stage of project execution. 
Furthermore, the skill-set recommended by CIOB (2002) is crucial as it 
provides the means for the attainment of both client and team objectives 
(CIOB 2002 p. 54). Nevertheless, Suermann (2009) contends that there is a 
dearth of empirical evidence to show the effect of BIM on the construction 
phase of projects. 
 
It is at this stage that the cost and time savings coupled with better 
performance resultant from the application of BIM become obvious 
(Eastman et al. 2008). On the contrary, Goedert and Meadati (2008) argue 
that a true quantification of the benefits derivable from applying BIM to the 
construction phase of a project is, at best, elusive. Nevertheless, Azhar 
(2009) summarises the impact of BIM on Key Project Indicators (KPI) as 
shown in table 2.2. 
Noteworthy is the fact that in table 2.2, Quality Control is given the most 
priority, next to time of completion and project costs. The figures in the 
table depict the perception of the staff of 38 different firms that have 
adopted BIM. Although this research focuses on the construction phase of 
 
Answer Choices 
 Negative Slightly 
Negative 
No 
Change 
Slightly 
Positive 
Positive Weighted 
Score 
Rank 
Point Value -2 -1 0 1         2   
Quality 
Control/re-
work 
0 2 1 9 11 29 1 
Cost 0 2 6 14 1 14 5 
Timely 
Completion 0 3 5 12 3 15 4 
Safety 0 1 9 9 4 16 3 
Productivity 0 2 3 13 5 21 2 
 
Table 2.2: Effect of BIM on Project’s Key Performance Indicators (KPIs) (Azhar 2009) 
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projects alone, it has been ascertained that BIM has the capacity to impact 
all stages of construction project implementation (Olofsson, Lee and 
Eastman et al. 2008).  
Similarly, a separate research carried out to determine the impact of BIM on 
the construction phase of projects revealed a similar pattern; with quality 
occupying the highest rank followed closely by time and cost in that order 
(Suermann and Issa 2007). In a general sense, adopters of BIM despite the 
peculiar challenges that accompany such an innovative process, have 
(overall) a general impact on their projects (Young, Jones and Bernstein 
2008, Smith 2007). Nevertheless, industry adopters of BIM are cautioned to 
look beyond the immediate impacts of BIM on project cost, time and quality 
to its capacity to influence collaboration among the numerous professionals 
that constitute the construction industry (Eastman et al. 2008). 
2.3.1 BIM and Cost  
It is no longer news that construction costs are, traditionally, relatively high 
mainly due to the fragmented nature of the industry (Wong 2009). The 
importance of determining the impact of BIM on project cost is underscored 
by the significant value of losses incurred by the industry on an annual 
basis. These losses – valued at £100 million (Nisbet and Dinesen 2010) – 
would otherwise be savings in the coffers of public and private investors 
alike, hence the need to analyse the value accruable to an investment in 
BIM over and above traditional means of project executions. When 
considered with respect to cost, BIM is referred to as ‘5D BIM’ (Vogt 2010 P. 
15). 
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In the paper, ‘BIM’s Return on Investment’, Autodesk (2007) argue that 
firms adopting BIM may easily calculate their returns from investing in BIM 
using the mathematical formula: 
Earnings/Cost = ROI              (2.2) 
They opine that the outcome of such analyses would provide corporate 
entities a platform to justify corporate investments in such endeavours as 
staff training and Research and Development projects. Nevertheless, 
determining returns on investment by such a simple mathematical formula 
has attracted strong criticisms from various groups of the literary (Jacobson 
1987, Thomas and Mullaly 2007). The obvious reason for such resentments 
is that in the corporate world, investments and the decisions that result in 
their implementations are scarcely ever straightforward mathematical 
equations 
Autodesk (2007) on the other hand justify equation (2.2) by insisting that 
ROI analysis is quite straightforward and much easier for systems such as 
BIM than it is for everyday business decisions. Therefore, they illustrate 
(graphically) the expected trend in productivity – before, during and after 
an investment in BIM (See Figure 2.6). 
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Figure 2.6: Design productivity during BIM system implementation. Coined from (Autodesk 2007b) 
(Arrow Emphasis – Author’s) 
Evidently, the graphical depiction of productivity in design applies to the 
design phase of construction projects. The import, however, of the 
knowledge derived from the illustration stems from the fact that, if there 
are gains in productivity after a certain time period during the design phase, 
all things being equal, this trend can be sustained through the construction 
phase on to the handover of the entire project. It is clear that Autodesk 
(2007) give no such indication. Nevertheless, it may be deduced from 
equation (2.2) that the cost component encompasses all the phases of the 
project. As is evident, the return on investment is simply the earnings to 
cost ratio.  
This assumption clearly presupposes that the project has been completed 
and begun to yield dividends, having invested in BIM in the course of the 
project. By implication, the cost component of the equation may be seen as 
a summation of the total cost of BIM-related investments irrespective of the 
project phase in which the investment is made from conception to 
handover. It is interesting, however, to note the similarities between the 
Maxwell’s 
region of 
decline 
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illustrations put forward by Autodesk (2007), and Maxwell (2010 p30). It is 
evident that the region of productivity loss in figure 2.6 corresponds to the 
shaded region of decline in figure 2.5. A juxtaposition of both illustrations is 
certain to ensure cost-savings in the face of the change that is associated 
with BIM 
Similar to the argument regarding ROIs for BIM are concerns raised about 
determination of cost savings through ‘cost estimation’; an aspect of BIM 
that has been researched by several authors (Eastman et al. 2008, Olatunji, 
Sher and Ogunsemi 2010, Young, Jones and Bernstein 2008). Cost 
estimation is simply a forecast of costs either based on probabilities 
(stochastic) or actual figures derived from similar projects (deterministic) 
(Olatunji, Sher and Ogunsemi 2010).  
The goal in this context will then be to analyse how BIM can effectively and 
accurately determine project costs. Olatunji, Sher and Ogunsemi (2010) 
describe the obvious financial savings accruable to organisations that are 
willing to adopt a BIM approach to project delivery instead of executing the 
same projects by applying traditional methods. Clearly, the job of 
estimators will be made easier and more effective consequent upon the 
level of accuracy in cost estimates that BIM is known to produce. Yet, 
(Young, Jones and Bernstein 2008) opine that the cost estimates generated 
in BIM will be most relevant to contractors (who have estimation as a core 
component of their practice) and of the least interest to Engineers and 
Architects. Notwithstanding, none of these authors considers BIM in terms 
of its exclusive impact on the construction phase of project 
implementations. 
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Azhar (2009) argues. however, that cost-savings during the construction 
phase of projects can be determined. He justifies his argument by referring 
to the result of a survey of 185 construction companies in which 70 percent 
of the respondents claimed they had realised cost savings during 
construction consequent upon their adoption of BIM. This view is 
corroborated by (Suermann and Issa 2007) whose survey of the key project 
indicators most impacted by BIM during the construction phase of projects 
revealed that cost was perceived as being positively affected during the 
construction phase of projects ahead of even a project indicator as sensitive 
as safety. These views are clear indications of the growing awareness of 
industry stakeholders of the importance of BIM with respect to its inherent 
cost-benefits (Eastman et al. 2008) 
2.3.2 BIM and Time  
The scheduling function of BIM is increasingly being exploited in the 
construction industry and is an aspect of BIM that has caught the interest of 
contractors and project owners alike (Young, Jones and Bernstein 2008). 
Referred to as 4D BIM (Vogt 2010),the time-savings possibility that BIM 
offers came as the second top-ranked Key Performance Indicator (KPI) 
given the most priority by respondents to the survey conducted by 
Suermann and Issa (2007). It is argued that 4D BIM is the result of 
combining geometry with Critical Path Method (CPM) schedules (East 2009). 
The means by which measurement of geometric quantities is executed by 
software programmes is termed ‘auto-quantification’ (Olatunji, Sher and 
Ogunsemi 2010) – a process that has, arguably, reduced the time on the 
extraction of quantities by nearly half the initial figures (Wilson 2009). 
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Again, referring to the results of the survey of 185 construction companies 
by Azhar (2009) where 70 percent of the respondents claimed they had 
realised performances in terms of time during construction, the time 
savings attendant upon a BIM-oriented approach during the construction 
phase of projects is evident. It must be noted, however, that time savings 
realised by the respondents in question, however, was mainly through the 
avoidance of repetitive work during construction. 
Buttressing the impact of BIM on project time / schedule further, Autodesk 
(2010) in the paper, “The Five Fallacies of BIM” used a Georgia based firm 
(Lott + Barber Architects) as case study to evidence the capacity of BIM to 
speed up project time. The firm was able to quantify time-gains by 
simultaneously comparing hours saved using CAD with time saved using 
BIM on the same project. The result of their findings is illustrated in table 
2.3 
 
While the result of the comparative exercise in table 2.3 and clearly 
highlights the significant impact of a BIM approach, replicating the feat of 
Lott + Barber Architects across the construction industry and across 
projects of different sizes may prove challenging (Yan and Damian 2008). 
Task CAD (hours) 
BIM 
(hours) 
Hours 
saved 
Time 
savings 
Schematic design 190 90 100s 53% 
Design development 436 220 216 50% 
Construction documents 1023 815 208 20% 
Checking and coordination 175 16 159 91% 
Totals: 1,824 1,141 683  
 
 
 
 
Table 2.3: Comparison of time savings between CAD and BIM, Autodesk (2010) 
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2.3.3 BIM and Quality  
In construction circles, “the total of features and characteristics of a product 
or service that bears on its ability to satisfy stated or implied needs” (Tukel 
and Rom 1997) is generally regarded as quality. While it is argued that BIM 
contributes to overall project quality (Eastman et al. 2008), it is also widely 
acknowledged that quality as a concept, especially in the construction 
industry, is ‘elusive’ (Pinder and Wilkinson 2000, Ellinkhuizen 2009). This 
widespread scepticism comes on the heels of numerous criticisms levelled 
against the industry for the low quality of its products (projects) (Wong 
2009). It is no wonder then that the highest priority given by users of BIM 
is to the issue of quality (Suermann and Issa 2007, Azhar 2009). 
Nevertheless, BIM adoption is regarded as an efficient contributor to better 
project quality than was ordinarily possible under the traditional order of 
things (Wong 2008). The challenge with this assumption, however, is that 
while BIM may represent a new way of doing work that is significantly 
different from what is obtainable in traditional settings, project stakeholders 
have not changed and it is doubtful whether their perceptions have changed 
either. 
In order to create checks and balances to quality issues, it is recommended 
that BIM managers – professionals skilled at handling BIM related projects – 
be responsible for providing quality control (QC) checks; before and during 
construction (Fong et al. 2009). On the contrary, CIC (2010) argue that 
these QC checks are the responsibility of project team members and the 
BIM manager should, instead, be responsible for confirming model quality 
subsequent to the revisions by the team members. The CIC (2010) 
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recommend that these quality control checks be done prior to completion of 
BIM tasks. Arguing about the benefits of BIM, Fong et al. (2009) propose 
two ways, among several others, of achieving quality control: ensuring that 
the construction documents fed into a Building Information Model is of high 
quality in the first place and then maintaining a project environment that 
promotes clear communication. From the foregoing, it is easy to see that 
the quality aspect of BIM bears some semblance to Just in Time (JIT) which 
has as its central philosophy, “do it right the first time” (Ikerd 2009). 
It is argued that one way to deal with the elusive aspect of quality in BIM is 
by setting and aiming to achieve project goals – like integrating large 
amounts of prefabrication - during construction (CIC 2010). Nevertheless, 
(Kalay 2006 cited by Penttilä and Elger 2008) expresses some scepticism 
regarding quality in BIM; arguing that, while BIM may contribute to 
efficiency and promote ease of communication, it – inevitably – 
compromises on project quality. Differing, the CIC (2010) argues that 
quality will be sustained in addition to the other positive effects that BIM 
brings to construction projects so long as the project team members ‘buy-
in’ to the objective of the project and are willing to work in a collaborative 
BIM-fostered project environment. 
2.4 THE BENEFITS AND CONSTRAINTS OF BIM  
Having earlier considered the distinction between traditional CAD tool and 
BIM, this section of the research will briefly consider those aspects of BIM 
that have resulted in debates over the benefits that BIM has to offer an 
industry that has been often described as adversarial (Botts et al. 2008) 
fragmented (Wong 2009) and almost unchanging (Fong et al. 2009). 
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2.4.1 Benefits of BIM  
The benefits that stakeholders in the construction industry stand to enjoy 
by embracing a BIM culture has been highlighted by several BIM-related 
research papers as well as the hot topic for discussion in numerous 
symposia around the world. Only a few randomly selected benefits proposed 
by some authors are highlighted in this research and as summarised on 
table 2.4 
Table 2.4: A comparative listing of different perceptions of the merits of BIM 
Author Foster (2008). Young, Jones 
and Bernstein 
(2008) 
Fong et al. 
(2009) 
(Ballesty, 2007 
cited in Arayici 
2008) 
Suggested 
Benefits 
• Visualization 
• Scope 
• Clarification 
• Partial Trade 
Coordination 
• Collision 
Detection/ 
Avoidance 
• Design 
Validation 
• Construction 
Sequencing 
• Planning/Phasi
ng Plans / Site 
Logistics 
• Easier 
coordination 
of different 
software 
and project 
personnel 
• Improved 
productivity 
• Improved 
quality 
control 
• The data 
model will 
exist for the 
life of a 
building and 
can be used 
to manage 
the client's 
asset. 
• Reduced 
risks 
• Improved 
productivity 
• Streamlined 
production 
• Maintenanc
e of design 
intent 
• Facilitation 
of quality 
control 
through 
clear 
communicat
ion and 
sophisticate
d analytical 
tools. 
 
• Faster and 
more effective 
processes. 
• Better design 
• Controlled 
whole life 
costs and 
environmental 
data. 
• Better 
production 
quality. 
• Automated 
assembly. 
• Better 
customer 
service. 
• Lifecycle data. 
• Integration of 
planning and 
implementatio
n processes. 
• Ultimately, a 
more effective 
and 
competitive 
industry and 
long-term 
sustainable 
regeneration 
projects. 
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In view of the benefits considered, some proponents of Building Information 
Modelling centre their arguments regarding the benefits of BIM on the 
premise that the dividends accruable from adopting a BIM-approach during 
project executions are best considered in terms of the beneficiaries. In this 
regard, while some authors consider the beneficiaries from a general 
perspective citing Facilities Managers (Olatunji, Sher and Ogunsemi 2010) 
and construction agents (East 2009), others contend that the greatest 
beneficiary of BIM is the project owner (Riese and Shelden 2008). 
Notwithstanding the challenge of quantifying the proposed benefits of BIM 
(Young, Jones and Bernstein 2008), it is argued that there are several other 
benefits not immediately known to the construction industry (Dzambazova, 
Krygiel, and Demchak 2009). 
2.4.2 Constraints and challenges in adopting BIM 
In spite of its overwhelming benefits (Liu 2010), BIM adoption in the UK 
construction industry is largely constrained and still faces some challenges 
such as: 
• The absence of standard documents (Foster 2008) 
• Inadequate training (Young, Jones and Bernstein 2008) 
• Liability and legal issues related to accountability and taking 
responsibility for data exchange (Young, Jones and Bernstein 2008) 
• Non-stipulation of precise / standard requirements for ownership of 
the model (Holzer 2008; Azhar, Hein and Sketo 2008, Davidson 
2009). 
• Inertia; time taken for users to become abreast with the modalities of 
the process (Willson 2010). 
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• The daunting task of making changes to ‘entrenched business 
cultures’ (Davidson  2009, Smith and Tardif 2009). 
• The growing propagation of non-standardised BIM applications by 
myriads of software developers (Smith and Tardif 2009) 
The list lengthens with every fresh debate on BIM that arises. Nevertheless, 
proponents of BIM adoption throughout the construction industry maintain 
that the cost of adopting BIM greatly outweighs the demerits in the sense 
that BIM adoption will yet ensure savings in ‘time, money and effort’ (Vogt 
2010). 
2.5 FUTURE PROSPECTS OF BIM IN THE UK 
The previous sections of this research have considered BIM from two broad 
frame works; past and present, having already taken a historical 
perspective as well as examined present day use of BIM in the construction 
industry. Consequently, this section will briefly discuss projections for the 
future applications of BIM from four standpoints, viz: ‘prospects and 
benchmarks, the evolving role of the project manager, increased application 
of BIM in Facilities Management and mimicking www3 technologies for 
seamless information exchange’.  
2.5.1 Prospects and benchmarks 
Apart from predictions of its impact and increased adoption by ‘experts’ for 
execution of sustainability-related ‘green’ projects, Young, Jones and 
Bernstein (2008) argue that users of BIM will become more proficient in its 
application across a wide variety of projects. Furthermore, Young, Jones 
and Bernstein (2008) assert that the impact of BIM in the years ahead will 
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be so significant that several professional roles currently in place in the 
traditional system will be made obsolete; paving the way for newer ones 
that will evolve with BIM. Arguing further, Young, Jones and Bernstein 
(2008), predict that BIM will expand from its current applications on 
building projects and be increasingly adopted by innovative firms for Civil 
and Engineering projects. Nevertheless, they caution that if the numerous 
predictions of future adoption and application of BIM will materialise, its 
present-day advocates must provide the much needed leadership for its 
facilitation.  
Camps (2008) gives a forecast from a slightly different perspective. 
According to him, proper education will play a significant role in the near 
future, hence, the need to ensure that BIM education is vigorously 
integrated into the curricular of the students; providing them the requisite 
skills to manage the BIM process in years to come. Furthermore, Camps 
(2008) evidences his optimism by citing the example of China where BIM 
adoption and application is on the increase and where building stock is 
predicted to double by 2015. Nevertheless, in spite of the major changes 
BIM is expected to bring on board (Fong et al. 2009). BuildingSmart (2010 
p.45) in the presentation, ‘Competitive Advantage in the Recession’, at the 
Annual General Meeting (AGM) of the International Alliance for 
Interoperability (IAI) argue that “Overseas case studies alone don’t 
convince” and suggest that the UK must look within for exemplars of 
successful publicly and privately funded BIM-executed projects as a means 
of wooing elements in the industry who remain sceptical of BIM.  
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While the line of argument adopted by (BuildingSmart 2010) is 
commendable, the attempts by authors (Fischer and Kunz, 2006, Azhar, 
Hein and Sketo 2008, Yan and Damian 2008) to benchmark the UK 
construction industry against the industry elsewhere in the world deserves 
some credit. Indeed, such benchmarkings may be viewed as wakeup calls to 
the UK construction industry to brace up for the future if it is to successfully 
compete in an ever changing market and on a global scale. From ongoing 
debates of its future application, it is clear that BIM will not wane in 
popularity (Yan and Damian 2008) but become more useful for diverse 
applications (GSA 2007). This predicted diversification of the application of 
BIM is in tune with the ‘Big BIM Little BIM’ philosophy of BIM (Harris 2010). 
2.5.2 BIM and the evolving role of the Project Manager 
In section 2.2.6 of this research, it was argued that, in order for BIM to be 
effective, the right kinds of people are needed. In construction Projects, one 
of such key people is the Project Manager. His role becomes crucial in view 
of the fact that, in a sense, a Project Manager aims to accomplish what BIM 
as a process is said to border on; seamless integration. The Project Manager 
aims to integrate human and non human resources – including effective 
management of the BIM process – so as to attain overall project aims. 
For example, Delany (2010) suggests that in addition to the soft skills of 
project management (CIOB 2002), the project manager must be skilled at 
managing the skills of team members (through proper integration) in order 
to attain project objectives. The import of this view is highlighted in the 
paper, ‘Integrated Project Teams and Building Information Modelling in the 
Australian Construction Industry: Less Time, Lower Cost, And Better Quality 
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in Construction’, in which+ the capacity of BIM to revolutionise the project 
delivery process of the construction industry as a whole in the near future is 
reiterated (APCC and ACIF 2009). 
2.5.3 BIM and FM 
In the report for the International Alliance for Interoperability (IAI), 
‘Constructing the business case: Building information modelling’, Nisbet and 
Dinesen (2010) highlight the great potentials that Facilities Management 
(FM) holds for BIM application. To buttress this point, Nisbet and Dinesen 
(2010) argue that BIM is capable of providing such FM benefits as: speedy 
deployment of information from a BIM to an FM database and tremendous 
time savings. Similarly, Young, Jones and Bernstein (2008) predict that, in 
a move that will create the market for facilities management, future 
expansions in Building Information Modelling will increase demands for 
more professionals such that organisations presently adopting BIM will have 
to turn to external parties in order to meet these demands (outsourcing). 
Nevertheless, these measures will only be temporary as many of the 
organisations which presently outsource BIM look to develop their internal 
capacity to meet the demands of the market place Young, Jones and 
Bernstein (2008). 
2.5.4 Mimicking World Wide Web (WWW) standards 
Many authors agree that a major challenge that the construction industry 
must contend with in adopting BIM is the issue of interoperability (Gallaher 
and O’Connor 2004, Aranda-Mena et al. 2008 citing NIST 2004, Foster 
2008). The essence of interoperability in BIM is underscored by Castle 
(2009 p. 76) whose opines, “Probably the most common examples of 
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interoperability today are the technologies upon which the World Wide Web 
(WWW) is based”. Furthermore, Castle (2009) proposes that the much 
desired interoperability in the construction industry may be attained in one 
of three ways: adopt www-type technologies, develop translators as 
enablers for seamless data exchange between disparate software and 
systems or the universal adoption of a single software application. 
However, all three options come with merits and demerits of some sort. For 
example, while the option of adopting standardised, globally accepted 
software to support the BIM process seems simple enough, this would place 
the construction industry at loggerheads with the software industry and its 
teeming software manufacturers who produce ever-increasing varieties of 
BIM-software in. Developing translators on the other hand may encourage 
the present challenge of software proliferation (Sucar 2009, Young, Jones 
and Bernstein 2008). That leaves out the third option of enabling full 
interoperability in BIM by adopting www-type technologies; an option that 
may require collaboration between the construction industry and the World 
Wide Web consortium – developers of web standards (www.w3.org 2010). 
By deduction, therefore, if interoperability supports the seamless interaction 
between the diverse range of users of the World Wide Web (Www), and 
interoperability is a key pillar of the BIM concept (Santos 2009, Holzer 
2008), the modern-day construction industry stands the chance to take a 
quantum leap into an era of timely project delivery at minimum cost and to 
specified quality once BIM achieves full interoperability. 
The case therefore, is for BIM to attain the status of an information 
repository (Christophe 2008) – supported by a push-pull technology; a 
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user-server interface where information transmission is not strictly 
predicated on users’ request (pull) but also allows for transmission 
independent of users’ explicit request (push) (Bozinovska and Gusev 2002) 
- that will drive down project costs, speed up delivery time and enhance 
project quality. 
2.6 CHAPTER SUMMARY 
This chapter has reviewed the body of literature centred on Building 
Information Modelling (BIM) by: adopting a contextual definition and 
researching the concepts fundamental to a clear understanding of BIM. In 
addition to researching the arguments based on divergent perceptions of 
BIM as a tool, a process or both, the importance of related concepts like IPD 
and LEAN were discussed in view of the changes consequent upon adopting 
BIM. 
Furthermore, aspects of BIM that sets it apart from conventional CAD tools 
were researched in addition to an analysis of the intrinsic value of 
information for the success of BIM in terms of cost, time and quality. 
Thereafter, examples of projects around the world that adopted BIM for 
implementation were reviewed, while a brief overview of the implications of 
BIM on overall project success was given. 
Finally, focused arguments on the impact of BIM on construction cost, time 
and quality during the construction phase of projects were reviewed while 
paying attention, thereafter, to the benefits and constraints of a vigorous 
adoption of BIM. The chapter ends with projections on the prospects of BIM 
in the years ahead and visits three interesting aspects raised by authors: 
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the evolving role of the project manager, facilities management and the 
possibility of full BIM interoperability similar to standards of interoperability 
in the World Wide Web. 
It is argued that there usually exists a gap between theory and practice 
(González, Alarcón, and Gazmuri 2006; Mata-Lima 2009). Consequently, 
this research will proceed to establish the gaps between what is proposed in 
the literature and what obtains in the work place in order to assess the 
extent to which BIM has contributed to the success of construction projects 
in terms of cost, time and quality.  
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CHAPTER THREE 
METHODOLOGY 
Having reviewed the opinions of different writers of literature regarding the 
aspects of BIM considered in this research, this portion of the research will 
proceed to discuss the method by which this research was executed. 
Fellows and Liu (2008 p. 30) define research methodology as “the principles 
and procedures for logical thought processes”. Hence, in the sections 
following, the ‘Research Approach’ will be explained with respect to 
applicable underlying theories while considering the ‘interview’ method 
adopted in this research.  
Afterwards, the data sampling method used will be justified and will precede 
discussions bordering on data collection and analysis; laying the foundation 
for subsequent chapters of this research. Thereafter, the challenges and 
limitations as well as issues of ethics regarding the research will be 
considered. 
3.1 RESEARCH APPROACH 
The approach adopted by this research is the “bottom-up”, inductive 
approach; a choice consequent upon reference to this style as integral to 
the learning process (Mammela 2009). This view is corroborated by 
Breitenoder (2009) who argues that unlike the deductive, ‘top-down’ 
approach which is largely relevant for theory testing, the inductive approach 
encourages exploratory research that progresses from the specific to the 
general (see figure 3.1).  
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It is this line of argument that informed the choice of inductive research 
with respect to the aim of exploring the impact of BIM on project success in 
the UK construction industry. 
 
 
 
 
 
3.1.2 Qualitative Research 
In view of the significant scope and depth to be gained by combining 
quantitative and qualitative research (Bryman 2006), it was initially 
intended to carry out research by both methods so as to fully investigate 
the aspects of BIM that this research has sought to explore. However, as 
BIM is a comparatively new and evolving concept in most organisations and 
as most of those contacted were not obliged to share ‘sensitive’ data (and 
understandably so), a solely qualitative approach was chosen (Elis and Levy 
2009). 
3.1.3 Data Validity and Reliability 
Although Pitney and Parker (2009) and Ezemenari, Rudqvist and Subbarao 
(1999) contend that data validity and reliability is more easily determined in 
quantitative than in qualitative research, it is clear that the arguments 
ignore the premise of qualitative research as primarily ‘focused on people 
and meanings’(Schostak 2002) rather than on numbers.  
 
Theory 
Observation 
Pattern 
Tentative Hypotheses 
Figure 3.1: The Inductive Approach in Research Methodology 
(Breitenoder 2009, Adapted from Trochim 2006) 
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In order to ensure validity and reliability, therefore, the respondents 
involved in the research were selected based on: the relevance of their 
professional backgrounds to the research area (BIM) and valid and reliable 
references from the literature. Consequently, and as a framework, this 
research was executed based on a non-representative sample of five 
institutions (2 researchers and 3 organisations) active in the field of 
construction.  
The basis for the selection of the researchers was on the premise of their 
status as BIM experts and lead researchers in the field of Building 
Information Modelling while the firms selected, on the other hand, were 
chosen based on their qualification as the earliest adopters of BIM in the 
United Kingdom BSI (2010). The merit of this approach is embedded in the 
author’s aspiration for eliciting responses from researchers and practicing 
members of the construction industry and who are representative of theory 
and practice (Mata-Lima 2009). Consequently, unstructured and semi-
structured interviews were conducted for the respondents. It is interesting 
that while some of the respondents indicated that they had been associated 
with BIM for longer than 10 years, they were actually referring to building 
simulation in general rather than the specific concept of BIM as it is now 
known. 
Table 3.1 gives a tabulated summary of each interviewee’s response to the 
opening questions of all the interviews aimed at verifying their relevance to 
the area of research; hence giving credence to the reliability and validity of 
their opinions. 
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3.1.4 Grounded Theory Method 
According to Ezemenari, Rudqvist and Subbarao (1999), grounded theory is 
one of the underpinning concepts of qualitative research. Its description as 
“a systematic, qualitative procedure used to generate theory that explains, 
at a broad conceptual level, a process, an action, or interaction about 
substantive topic” (Creswell, 2005 cited in Elis and Levy 2009 p. 328) fit 
perfectly with the objectives of the research hence its adoption.  
Furthermore, the theory allows for Qualitative Coding (utilised subsequently 
for data analysis) in this research, thereby facilitating the categorisation of 
data prior to their interpretation (Fellows and Liu 2009). Consequently, the 
choice of the grounded theory methodology (GTM) (Elis and Levy 2009) was 
chosen in preference to a descriptive or interpretive one (Fellows and Liu 
2008). Therefore, in the data analysis, themes would be derived from the 
findings which in turn are generated from the questions posed in the course 
of the interview. 
KEY: Shaded boxes refer to respondents interviewed face-to-face, 
all other respondents were interviewed by phone. 
 Role within 
organisation  
Length of years 
involved with BIM 
Respondent 1 Researcher 33 Years 
Respondent 2 Lecturer 36 Years 
Respondent 3 Architect Associate  No fine line between 
3D design and BIM 
deployment 
Respondent 4 Management of BIM 
UK-wide 
10 Years 
Respondent 5 BIM Project Manager 15 years 
 
Table 3.1: Responses to questions aimed at validating the suitability of respondents for research 
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3.2 DATA SAMPLING 
Since this research was not conducted by the initial method intended (see 
discussion in section 3.1.2), the questionnaires which would have served as 
an instrument for the research survey, were made redundant (see online 
copy at the URL):  
https://spreadsheets.google.com/viewform?formkey=dGZ2Mzd1ZDlCVXlTX
2hHSk9kbG1CVHc6MQ – now outdated.  
The interview method, considered as an appropriate alternative to 
questionnaires (Babbie 2007), was adopted instead. The choice of 
respondents for the phone and face-to-face interviews was informed by two 
criteria: current research interest in Building Information Modelling if the 
respondent is a researcher and the organisational profile of the respondent 
and years of respondents’ firm involvement in BIM-enabled construction 
projects if the respondent is a practicing professional. 
The researchers chosen are considered as two of the leading researchers on 
Building Information Modelling in the UK: 
• The first researcher (hereon referred to as Respondent 1) is a 
director at an international consulting firm where he heads software 
development and has been an advocate for building standards in the 
UK.; 
• The second researcher (hereon referred to as Respondent 2) is a 
senior lecturer at a British University and has contributed to as well 
as worked on several government-sponsored projects. 
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The respondents from the industry were chosen on the basis of their 
description as early adopters of BIM in the UK and in view of one of the core 
objectives of this research; “to investigate construction projects to which 
the BIM technique has been applied within the last decade.” Although five 
among seven such firms were initially contacted, two respondents were not 
disposed to be interviewed at the time of the research and hence the final 
interview of only three respondents. The respondents were: 
• An ‘Architect Associate’  (hereon referred to as Respondent 3) at a 
practice comprising architects, designers and engineers and with a 
staff strength of over 1,000 and offices  within and outside Europe; 
• A ‘Director of Technical Services’ (hereon referred to as Respondent 
4) in a construction firm with annual turnover in excess of £800 
million pounds; 
• A ‘BIM Project Manager’ (hereon referred to as Respondent 5) in one 
of several UK branches of an award-wining International Construction 
firm. 
3.3 DATA COLLECTION 
It is argued that in exploratory researches, an interview survey is 
considered as an effective way of generating unbiased responses from 
interviewees (Fellows and Liu 2008). Furthermore, Fellows and Liu (2008) 
opine that the responses generated are usually consequent upon the 
interview-format adopted; unstructured, semi-structured or structured. 
Consequently, this research was conducted using two of the three means of 
interview surveys: unstructured and semi-structured.  
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The choice of these methods is predicated on the backgrounds of the 
interviewees. For example while the unstructured interview (spanning 23 
minutes) was conducted with only one of the researchers (based on his 
current involvement in BIM across the UK), the semi-structured interviews 
(lasting between 14 and 55 minutes) were conducted for the second 
researcher and the construction industry workers (based on their 
experiences in the research area). Correspondingly, (Bryman 2006) extols 
the merit of the semi-structured interview as the relative freedom which it 
affords the respondent to go beyond the confines of the enquiries,  while 
(Fellows and Liu 2008) opine that the unstructured interview is just as good 
as the structured interview; hence the justification for both approaches 
adopted. 
Nevertheless, concerns about non-uniformity of the generated data were 
addressed by asking each respondent in the semi-structured interview the 
same set of questions irrespective of their flexibility in responding to the 
questions issued. As a check, the first researcher in his unstructured 
interview discussed on most all of the questions asked the other 
respondents. (See enclosed disc for a summary of the interviews) 
3.4 DATA ANALYSIS 
In section 3.1.4, the Ground theory methodology of research was discussed 
and justified for use in this research since it is recognised as the best known 
qualitative technique for data analysis (Fellows and Liu 2008). In analysing 
the data, however, the method of ‘coding’ is recognised for its effectiveness 
as argued by (Hammersley and Atkinson cited in Fellows and Liu 2008). 
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Hence the research data was first analysed by identifying the gaps that still 
existed after the literature review by comparing the facts established by the 
review to the extent to which those facts met the objectives of the research. 
As illustrated in table 3.2, the simple analysis showed that the third 
objective of the research had not been adequately met; hence, subsequent 
analysis of data by means of qualitative coding was conducted. 
Table 3.2: Initial analysis of gaps in literature prior to interviews 
Objectives Define BIM and 
review how the 
construction 
industry has 
evolved to 
embrace its use 
Investigate 
construction 
projects to which 
the BIM 
technique has 
been applied 
within the last 
decade 
Explore the 
extent to 
which BIM has 
contributed to 
the success of 
construction 
projects in 
terms of cost, 
time and 
quality 
Facts 
Established 
From 
Literature 
Review 
A.There’s no best-fit 
definition of the 
term. 
B. Although some 
ambiguity exists, 
the definition 
preferred by the 
Facility Information 
Council and Auto 
Desk were adopted 
due to their merit in 
defining BIM in 
terms of the project 
life cycle and its 
power for value 
creation 
A few projects are 
evidenced as 
implementing their 
work via a BIM 
approach in the UK  
 
There was no 
evidence of 
published 
researches in 
the UK on 
simultaneous 
application of 
BIM and non-
BIM methods in 
a case-study 
project to 
evaluate the 
impact of BIM 
on cost, time or 
quality. 
Currently considered 
as the ‘holy grail’ for 
the construction 
industry’s woes 
Several firms in 
the UK have taken 
up BIM and now 
show its 
application in 
construction 
projects. 
 
Appreciation of the 
impact of BIM on 
Construction 
Projects e.g. in the 
U.S. this is 
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encouraged through 
organised 
competitions and 
award ceremonies 
by the AIA 
Hammersley and Atkinson (cited in Fellows and Liu 2008 p. 96) claim that a 
qualitative research must clearly establish typologies and taxonomies 
defined as “categories and groups within the categories”. In order to attain 
this requirement, therefore, the coding system enumerated in table 3.3 was 
developed in this research for the analysis of the data. Hence themes 
derived from the findings and which related back to the objectives of the 
research were developed and these are placed next to the questions that 
facilitated their findings in the coding table as recommended by Barbour 
(cited in Gaedckens 2009 p. 49). 
Subsequently, the themes listed in this analysis will serve as the grounds 
for the findings and discussions of the concluding chapters of the research. 
Table 3.3: Qualitative Coding by typologies and taxonomies 
AIM OBJECTIVES THEMES QUESTIONS 
to explore the 
effect of BIM on 
the delivery of 
construction 
projects in the 
UK - in terms of 
the key criteria 
for project 
success; cost, 
quality and time 
• to define BIM 
and review 
how the 
construction 
industry has 
evolved to 
embrace its 
use; 
• BIM: Tool-
Process 
perceptions 
• New working 
culture and old 
habits 
• Push for full 
deployment of 
BIM on future 
projects 
• Does your 
organisation still 
apply 2D CAD to its 
projects?  If so, 
why so? 
• How is BIM defined 
in your 
organisation? 
• Have clients 
expressed more 
satisfaction about 
project delivery via 
a BIM approach? 
• What are the 
future prospects of 
BIM in the UK? 
Continued from table 3.3 
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• to investigate 
construction 
projects to 
which the BIM 
technique has 
been applied 
within the last 
decade; 
• Project 
exemplars in 
the UK and 
around the 
world 
• Increasing 
uptake and 
application of 
BIM on UK 
projects 
• When did you start 
applying BIM to 
your projects? 
• Is BIM applied on 
all your 
construction 
projects or are 
there limits to its 
application? 
• In what aspects of 
your business is 
BIM applied and 
which of these 
aspects would you 
consider as the 
primary area of 
application? 
• to explore the 
extent to which 
BIM has 
contributed to 
the success of 
construction 
projects in 
terms of cost, 
time and 
quality. 
• Increasingly 
reduced costs 
and delivery 
time. 
• Improved 
collaboration 
• Indications of 
improved 
quality 
• How do you 
measure, in 
quantitative terms; 
cost, time and 
quality? 
• How are BIM-
enabled quality 
improvements 
measured? 
• How has BIM 
affected your 
organisation’s work 
culture? 
• Describe the 
impact of BIM on 
the delivery of your 
projects 
• Have project 
implementations 
via BIM been 
hampered by 
recessionary 
trends? 
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3.5 LIMITATIONS 
The challenges encountered in the course of this research greatly 
constrained the scope of the research to its present size. Firstly, the busy 
schedules of the respondents meant that data collection was a one-off 
process and so, follow up interviews were not possible.  
Secondly, whereas data from one organisation could not be retrieved due to 
its sensitive nature, only scanty data from another organisation reflective of 
quantitative data-capturing through BIM could be assessed. Hence, with the 
exception of references to the statistical data provided, the discussions on 
the findings of this work will be based on the qualitative data-analysis 
conducted in the preceding section. 
Finally, while it would have been good practice to research the adoption of 
BIM in construction firms of different sizes; large, medium and small, all the 
industry respondents work in relatively large organisations employing well 
over 500 people in the UK and overseas. 
3.6 ETHICS 
The Belmont Report (cited in Fellows and Liu 2008 p. 251) recommend 
three ethical principles of research as: 
• Respect for persons 
• Beneficence 
• Justice 
These principles are the bases upon which this research was conducted 
hence the anonymity and confidentiality accorded all five of the respondents 
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whose thoughts are herein expressed without ill feelings. Moreover the 
audio clip recordings contained within this research were recorded with the 
explicit consents of the respondents and have been edited to maintain the 
anonymity of each respondent.  
3.7 CHAPTER SUMMARY 
This chapter has discussed and analysed the methodology adopted for the 
research. Firstly, it presented the research approach as mainly qualitative, 
and was based on strong references from the literature which justified the 
choice of approach adopted in view of the aims and objectives of the 
research. Thereafter, the reasons for and process of data sampling, 
collection and analysis were described. Finally, the chapter summarised the 
challenges and limitations of the research and concluded with a discourse 
on the ethical considerations of the research. 
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CHAPTER FOUR 
RESULTS AND FINDINGS 
The preceding chapter outlined the methodology of the research. Following 
from the framework laid out in the data analysis, the findings of this 
research will be presented from the themes (outlined on table 3.3) based on 
two of the three research objectives namely: to define BIM and review how 
the construction industry has evolved to embrace its use; and to investigate 
construction projects to which the BIM technique has been applied within 
the last decade. The last objective of this research is treated in the 
penultimate chapter of this work under the heading ‘DISCUSSION’ in line 
with the corresponding theme on table 3.3. 
The findings will be presented under the two broad sections that constitute 
this chapter. The first section gives the definition of BIM as it is perceived in 
Industry and considers the attitude with which it has been adopted in the 
construction work-place. Thereafter, a cursory view of project exemplars is 
considered together with the frequency with which BIM is deployed in 
present day project executions. 
An outline of the profiles of the respondents from whom the findings were 
generated was presented in section 3.2. 
4.1 DEFINITION OF BIM IN PRACTICE AND ITS ADOPTION IN 
THE UK CONSTRUCTION INDUSTRY 
In the next five sections, the views of the researchers and members of the 
industry who were interviewed are presented in a comparative way; firstly, 
on the way and manner in which BIM is defined in their respective fields and 
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organisations then - in the two sections that follow - on the adoption of BIM 
in the industry in line with the views expressed by the respondents. 
4.1.1 BIM: Tool-Process perceptions (Refer to enclosed Audio CD for 
views of some respondents). 
Although the definition of BIM given by each respondent differed from the 
popular ‘text book’ definitions in subtle ways, 4 out of the 5 responses 
showed some level of agreement with the opinions of several authors 
(Groome 2006, Young, Jones and Bernstein 2008) that BIM is no mere 
software platform, but a process that enhances collaborative working.  
One of the research-respondents, however, introduced an interesting 
analogy regarding perceptions of BIM as a tool or process. According to 
him, if defined as a tool for collaboration, current adoption of BIM would 
encounter no stiff challenges. Considered as a process (Building Information 
Management) however, BIM – as it is today and in years to come – risks 
setbacks due to the challenges enumerated in section 2.4.2 of this work. A 
summarised version of the respondents’ varied definitions is shown in figure 
4.1. 
The result shows that the definition of BIM is subject to an interpretation 
based on the context in which it is applied. This deduced logic is that any 
professional would define a system based on his practical knowledge of that 
system and based on his routine application of that system. These divergent 
views may be compared to the famous analogy of ‘blind men and an 
elephant’ (see figure 4.1). 
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Figure 4.1: Different perceptions about BIM. (Illustration by Author) 
As the fable goes, after feeling a part of the elephant different from the 
others, each of the blind men argued that their description of what they felt 
(ranging from a rope, to a tree, etc.) was the right one. 
The idea that has emerged from the results of the inquest on a definition of 
BIM reveals two broad frameworks of perceptions of BIM – the perception 
by part and the holistic (broad-picture) view. Therefore while the different 
views of the respondents may be valid in their own rights and are reflective 
of similar views in the literature, the common ground for most of the 
opinions about BIM is that it aids collaboration. The implication is that if, 
like the blind men’s individualistic descriptions, only certain aspects of BIM 
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are defined regardless of others, then the argument may rage on endlessly. 
If on the other hand a holistic-definition, which unifies individual 
perceptions of what BIM implies for each unique construction project, 
emerges and is agreed upon by all parties to the project, the full potentials 
of BIM for the project in question are likely to be reached. 
On this basis, the research has revealed ‘collaboration’ as a common ground 
that binds divergent perceptions of BIM. This justifies the argument of 
(Fong et al. 2009 – see equation 2.1 in section 2.2.1) where the true value 
of BIM is seen to be derived from a tool-process view without divorcing one 
from the other. The underpinning notion is that if BIM is to truly fulfil its 
function as a means of collaboration, the collaboration may have to start 
from a standardisation of a broad definition. 
4.1.2 Are old habits changed by new culture? 
The necessity of this theme is in view of claims that BIM is capable of 
changing perceptions that the construction industry is adversarial and 
fragmented (Botts et al. 2008). 
(Latham 1994) and (Egan 1997) in their respective reports highlight the 
need for a new work paradigm in the UK construction industry. However, 
more than a decade after, the UK construction industry faces similar 
challenges as it did at the time of the reports. All the respondents agreed 
that BIM has the capacity to change the working culture of the construction 
industry in the UK and, indeed, throughout the global construction sector 
where it is adopted. Nevertheless, the respondents were unanimous in 
arguing that, while it was not clear how exactly BIM impacted the working 
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culture at their respective organisations, it was evident that BIM had 
significantly transformed the way in which their construction projects are 
executed.  
This again brings to fore the challenge in the Construction industry; what is 
the measure of the term ‘significant’? At best, by deduction, one firm’s 
perception of [significant benefits] relative to another firm’s may be quite 
varied. In a statement that was quite revealing, Respondent 4 drew a 
connection between BIM and work-culture at his firm by logical deduction. 
According to him, the integration of BIM into the existing business led to 
structural change which in turn led to behavioural and, what may be 
perceived as, cultural change. To a large extent, this revelation fulfilled the 
first objective of this research 
One predominant ‘habit’, observed Respondent 2, which may challenge the 
full adoption of BIM in the construction industry, is insistence on the use of 
hand drawings and 2D CAD software simultaneously with 3D software and 
advanced applications such as BIM. The arguments in favour of and against 
the use of, what may now be termed as, crude means of design are as 
varied as the organisations where these practices still hold. For example, 
when asked whether they still employed 2D CAD in their organisations for 
designing, all the industry respondents without exception answered in the 
affirmative. When probed further, issues were raised, such as: the lack of 
expertise of a large segment of labourers in their external supply chain, 
demographics (age difference) among internal staff – where the older staff 
population were naturally inclined to utilise systems with which they were 
more familiar and the size and the nature in question. 
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On the contrary, the research-respondents intimated on why the UK 
construction industry cannot afford to turn a blind eye on the matters 
arising in the wake of such exigencies. For example, respondent 1 while 
comparing practices between the UK and the US construction sector 
reiterated the concerns of several authors with respect to the slow learning 
curve typical of the former. In the same vein, respondent 2 highlights the 
lack of government-led change in a client-driven industry, opining that 
“there is no evidence whatsoever” of initiatives from the UK government to 
address some of these anomalies that beset its construction sector. 
Indeed John Donne’s famous line, ‘No man is an island’ finds application in 
this context. In view of the responses, it is apparent that if the full-adoption 
of BIM in the work place is to be realised in the industry, not only will 
construction firms have to plan for internal staff-training; taking cognisance 
of the educational and age differences of their staff, they must also be 
willing to look outward and devise a means of effectively partnering with 
members of their external supply chain. 
4.1.3 Future prospects for deployment of BIM 
The findings of the interviews depict an interesting range of opinions and 
expectations, some different from those presented within the context of the 
literature review while others reveal some strong similarities. However, the 
differences are not necessarily ideological as much as they are centred on 
divergent expectations.  The results for this theme were mostly generated 
from responses to two similarly structured questions “What, in your opinion, 
are the future prospects for BIM in your organisation?” for the industry 
respondents and “What, in your opinion, are the future prospects for BIM in 
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the UK?” for the research-respondent who participated in the semi-
structured interview. 
The consequent responses indicated that BIM adoption in the firms in 
question was at significantly different levels. For example, although 
Respondents 3 and 4 both expressed confidence that BIM will impact 
positively on their organisations, Respondent 4 was quite specific; 
predicting that full deployment of BIM into construction projects was 
expected within two years of the time of this research. This instance 
indicated that BIM-adoption in one organisation had been painstakingly 
integrated into one organisation’s business structure, while it was still at the 
periphery in the other. 
As Young, Jones and Bernstein (2008) argued, and in view of on-going 
concerns about sustainability in the Built Environment, Respondents 1 and 5 
foresaw BIM as becoming central to sustainable construction with respect to 
energy and carbon. This was one instance where the interviewees 
corroborated the views presented in the body of the literature (see section 
2.5.1). Nevertheless, Respondent 5 expressed confidence that BIM will lead 
to the broadening of such areas as: product oriented construction, more 
BIM-enabled, automated construction as well as enhanced design-
construction integration. 
While not in disagreement with the expectations expressed in the responses 
of the other respondents, Respondent 2 sounded a note of caution 
regarding the legal hurdles that must need be scaled in adopting BIM on a 
national level; echoing once again the ideas expressed by some authors 
(Davidson 2009, Young, Jones and Bernstein 2008). 
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Fundamentally, it was found out that, despite the known challenges to its 
adoption within UK construction firms, the projected benefits of employing 
BIM for construction projects clearly outweigh the costs of investing in such 
endeavours. 
4.2 BIM-ENABLED PROJECT EXECUTIONS WITHIN THE UK 
The major examples of UK construction projects that were executed with a 
BIM-driven effort are illustrated in table 2.1. As one of the objectives of this 
research was to investigate projects within the last decade where BIM had 
been deployed, the respondents were quizzed to know if their respective 
organisations were actively employing BIM for project executions. 
4.2.1 Project exemplars in the UK 
Although all three industry respondents confirmed that their organisations 
were actively involved in projects where BIM-adoption was in place, only 
Respondent 3 buttressed this claim by voluntarily presenting photographic 
evidence of a construction project executed by adopting BIM.  
 
Figure 4.2:BIM Construction Model of a project executed in the third respondent’s organisation 
(Photograph provided by Respondent 3.) 
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Figure 4.3: BIM to Finished Product (Photograph provided by Respondent 3.) Edited for purposes 
confidentiality 
Interestingly, the project was executed in a collaborative partnership 
between the firms represented by Respondents 3 and 5. 
4.2.3 Adoption and application of BIM on UK projects 
It was gathered from Respondents 1 and 2 that BIM adoption in the UK 
construction industry falls out of step with adoption in the US; a benchmark 
by which the construction sector in the United Kingdom is frequently 
measured. Two of the reasons that found common grounds between both 
Respondents were: lack of government-led efforts to encourage BIM 
adoption, legal issues regarding ownership of the model. 
Although these issues are not common to the UK alone, it is the approach 
with which they are dealt that explains the difference between the UK and 
US construction sectors. In the US for example, the McGraw Hill surveys 
have given key indicators to firms in the US about the impacts and benefits 
inherent in BIM adoption; no such survey was identifiable in the UK at the 
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time of this research. Furthermore, the stipulation of strict standards by 
relevant authorities (like the American Institute of Architects) has been 
known to maintain the sanity of the US construction work place. 
Respondent 2 however expressed dismay that the same cannot be said of 
the Royal Institute of British Architects (RIBA); the UK equivalent of the 
AIA. 
In other words, while the UK does not totally lack evidence of successful 
project implementations in organisations presently adopting Building 
Information Modelling and other integrated work processes, it is in the area 
of research that there still lies a major challenge (Linderoth 2010). 
Deductively, therefore, it is apparent that the much needed case-study 
evidence - required by firms in the UK where calls for better working 
cultures through adopting BIM are met with scepticism or outright rejection 
– lies in the sphere of responsibilities of the UK Government and institutions 
(such as the RIBA, CIOB and the RICS). 
4.3 CHAPTER SUMMARY 
This chapter has discussed the findings of this research. Principally, it 
analysed the results gathered from the responses during the interview; 
paying attention to those responses that tied with the first two objectives of 
the research. 
Therefore while considering how BIM is defined in the UK Construction 
work-place as well as during the course of analysing its adoption, cultural 
implications of BIM and the need for government and institutional 
leadership were presented. Finally, the challenges with encouraging 
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adoption of BIM with respect to project exemplars in the UK were analysed 
from the responses generated. 
Five of the eight themes presented on table 3.3 were generated from this 
chapter while the last three (which are related to the third and principal 
objective of this research) are analysed and discussed in the next chapter. 
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CHAPTER FIVE 
DISCUSSION 
This section aims to place the findings generated in the previous chapter in 
perspective by considering the impact of BIM on project success; which 
forms the last theme of table 3.3. First of all it will consider the analysed 
perceptions about the influence of BIM on project cost and construction 
execution time before considering issues on collaboration which is the 
central idea of interoperability. Following from these considerations, the 
prospects of BIM with respect to quality improvements are discussed 
thereafter. 
5.1 IMPACT OF BIM ON PROJECT SUCCESS 
In a previous section of this research (2.2.6), the different arguments 
surrounding project success were considered (Bradley 2008, Walker and 
Nogeste 2008). Consequently, it was shown that a recurring challenge in 
measuring success is neither with the indicator of time nor cost but with the 
specification of quality. In other words, ‘how can quality be measured?’ The 
impacts on cost and time will be discussed in the sections immediately 
following while quality is discussed in the last main section. 
5.1.1 Impact on cost and time 
Judging from the responses to the impact of BIM on their projects, all the 
respondents from the industry without exception indicated that BIM has 
significantly impacted project cost and delivery time. It was found out, 
subsequently, that this impact had strong ties to organisational leadership 
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For example, respondent 5 opined that although his firm was one of the 
early adopters of BIM in the UK, tangible benefits accruable to the firm 
through project execution through BIM were not noticeable until just about 
2 years prior to this research. According to him, in the years before, BIM 
was perceived as strictly within the jurisdiction of the IT-inclined staff 
members.  
Since this respondent was of the opinion that BIM was seen as a process, 
the change in perception of BIM had obviously changed from being 
considered as a tool to being viewed as a process. The underlying logic 
therefore would be BIM, if used as a tool may not produce results (if any) 
as significant as if it is adopted as a process. 
5.1.2 Improved collaboration 
As an avenue for collaboration, the findings from the Respondents revealed 
that BIM has greatly enhanced communication among team members. 
Respondent 4, for example, claimed that the adversarial tensions that were 
common place prior to adopting of BIM have reduced drastically ever since. 
Citing an instance, he opined that BIM as a repository is remarkable in that 
errors are readily identified since they will reflect on all aspects of users’ 
information and inevitably be noticed, thus avoiding the cost of change late 
into construction. 
While it may be said that the aspect of BIM-enabled collaboration within 
organisations has relatively been effective, the same cannot be said of 
inter-organisational collaboration. This was the view put across by 
Respondent 1 who remarked, “Currently, there is evidence that people 
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collaborate within the same organisation but are unable to do so across 
organisational boundaries.” This anomaly, he explained, was because the 
construction community in the UK has not matured to the point where 
organisations will perceive the synergistic benefits derivable from partnering 
in BIM as a driver for collaborating during project executions. 
Although it is not clear how the prescription for inter-organisational 
collaboration will be successful without raising questions about the 
compatibility of BIM processes that differ across organisational boundaries, 
the proposals for the adoption of WWW technologies (Castle 2009, Santos 
2009) seems a good starting point. 
5.2 SCALING THE QUALITY HURDLE 
The survey conducted by (Suermann and Issa 2007) is very revealing. It 
indicates that despite being regarded as illusive (Pinder and Wilkinson 
2000), ‘quality’ still ranked the highest when respondents to the survey 
were asked to indicate the Key Performance Indicator (KPI) most positively 
affected by BIM. Although the survey was circulated among US construction 
firms that had adopted BIM, Respondent 5 provided evidence that paints 
the same picture for UK construction firms. In his words, 
“In our in-house design department we are now 
experiencing productivity gains of up to 40% when 
costing price per drawing. 
With typical industry figures of 10% waste on site for 
MEP packages, we achieved 0.08% waste through the 
application of BIM on one of our ... projects.” 
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In view of the improvements in work quality at reduced cost and the 
purported on-time delivery, the implication of adopting BIM for successful 
project implementation is evident. Nevertheless, it must not be ignored that 
not many organisations typify the level of BIM adoption that is exemplified 
by the organisation to which Respondent 4 belongs. This is clear in view of 
the inability of some of the other Respondents to give clear indications of 
how their perceived quality improvements were numerically measured; 
without references to such instruments as Requests for Information (RFIs). 
5.3 CHAPTER SUMMARY 
This chapter has briefly considered the impact of BIM on project success 
with respect to the findings generated from the respondents. While 
considering the impact of BIM on construction cost and time separately from 
the discourse on quality, it was shown that quality improvements are the 
most unquantifiable of the three indicators. However, there are indications – 
from the literature and from the work place that BIM indeed has impacted 
construction projects in the UK in terms of time, cost and quality. 
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CHAPTER SIX 
CONCLUSION 
This research aimed to explore the effect of Building Information Modelling 
(BIM) on the delivery of construction projects in the UK - in terms of the 
key criteria for project success; cost, quality and time. Drawing from the 
responses to questions aimed at exploring the extent of success in 
organisations that have adopted BIM, it is evident that success levels have 
improved in the organisations where BIM has been adopted; a record that 
has not been affected even in the harsh economic cMata-Limate. 
Nevertheless, the research revealed that the records of success may be 
heightened if collaboration within individual firms is extended to cut across 
organisational boundary lines. 
Furthermore, as its first objective, this research set out to define BIM and 
review how the construction industry has evolved to embrace its use. While 
the results indicate that there still exists some ambiguity as to the central 
idea of BIM, they show that the misconceptions about BIM stems from the 
way and manner in which it is put use to use in different organisations. 
Interestingly, the findings of the research indicate a strong convergence of 
perceptions that Building Information Modelling is a process for enhancing 
productivity rather than just a mere tool. 
The second goal for conducting this research was to investigate construction 
projects to which the BIM technique has been applied within the last 
decade. confident that their firms were upbeat about BIM and look to 
implementing future projects with BIM as an aid. Although physical 
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investigations of projects purported to have been executed using BIM was 
not possible due to the constraints to the project, these claims were 
validated by investigating web-sources. 
Lastly, the exploration of the extent to which BIM has contributed to the 
success of construction projects in terms of cost, time and quality was 
researched as an objective. While only one of the respondents was able to 
provide statistical evidence to justify claims, in his organisation, of 
enhanced quality consequent upon the integration of the BIM process to 
standard business operations, all the other respondents indicated that they 
had definitely recorded reduced cost of project execution at a faster time. It 
remains to be known, therefore, how uniform standards can be integrated 
into the BIM process to allow for such measurements of time, cost and 
quality that will form common grounds for all organisations without 
exception. This is an aspect of Building Information Modelling that warrants 
further research and investigation. 
In view of the knowledge gathered from this research, all the respondents – 
researchers and members of the industry alike - alluded to successful 
project executions through adopting BIM as predicated upon a 
decentralisation of the focus on the technology behind BIM. Rather, it was 
found out that organisations would record outstanding success if BIM is 
embraced as a new way of work, and good leadership - skilled at managing 
innovation - provides the guidance for the cultural change that usually 
accompanies BIM-type innovations. 
The small amount of interviews conducted limited this research effort. It is 
reckoned that a larger population of interviewees would have given a wider 
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range of responses and thus a level of depth not attained within the context 
of this exploration. Moreover, a second round of interviews would have been 
in place to enable the respondents provide answers to the questions that 
arose subsequent to their first interviews. 
Although it was intended to focus on organisations listed as early adopters 
of BIM so as to fully cover the evolution of BIM, it would be good practice to 
further investigate BIM with respect to late adopters also; thereby creating 
a strong framework for robust comparative analysis. 
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